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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a transmission line capable of 
reducing 

reflection loss due to a change in the characteristic impedance of an 
RF/DC 

midrostrip line intersection part. 

SOLUTION: On the intersection part between an RF microstrip line 
2A and a DC 

microstrip line 3A formed on the surface of a board 1, the line 3A 
constitutes 

a lower line and the line 2A constitutes an air bridge 4 to be an 
upper line. 

Consequently reflection loss due to a change in the characteristic 

impedance of 

the intersection part can be reduced and the miniaturization and high 
function 

of a circuit can be positively attained. 
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7 rSiffii: D C -7 ^ ^' n;?. h y 7 7llffi<7)$||gSttiV ^ 
[its:! 2] msiDC-7^9vxV>J-yyim(om 

li»*«5] MIEDC^^f ^'oXb'J 

iii&i9feRF-7>f ^nxhu ■ynsi^^^'^*£i 

r y y i-m<^!»<SS:1tfieRFV-f o;<. h U 7 

IIIS«7] KrfBxr^'J-yi^aU^J-iOSKteSrfrED 
C W ^n:;^ h 'J -yTmwiSlS&iIiJ: S-Ntt^t^tc: I: 

C v-f ^'n;^ h D 'yrm(7)m®i 0 *>^< LfcCii: 

[ffS^illl laSRFV'f^'nXhU-yTiaSKOX 

1 2 1 Bifiexr U •/ Btna 
Dcv>f ^'D;!^h U -yTm^OiBlBSIiii^lsittUc:: 

Iii*«i3i S:Kffi^i^^t'^^^7tml<^RF-7^^' 

ox h 'J 7 7m 1 1^ 2 <7) R F ^'f :7 a X b >J -y rHK 
<7)^a5t:iJ(,^-r. 1516^2 iDRF-7'f ^'OXb'J 77- 
i^SrTa5tlffii:t, friSl^lcORF^'f ^oxh U 7 

[lt*5Sl4l |iilEmiORFV>f^aXhU77ia 
S8<^iaSS1itmiBI^2<^RF ^'OX h 'J vrmt<r) 

m^^tmuzuz^ih^m.t'^hm^i 3e® 



10 



30 



40 



[^^153 HlIfEmi<0RFV^^'OXh';77m 

KcOiBlK® Srmie^ 2 OR F "^-f ^' ax b U 77tlKK7) 
[ii*«16l B5IE^iai/^B2c7)RFv^^'axh 

•J 7 7m'o^ciiia?coiW^^fiie^i&i^iS2coRF 

-7^ :J'nx h 'J 7 7TSI8<0««K:«tfca5^<om<liJ: 

x{ii3ie«<osaa8». 

[000 1] 

±.<r>mmxm^^h^nm^ (mm i c ) ^tciai^ti 

[00021 

1 i:miL^J:i>''mmth, 02 Oti, i^cOX-Y 7^ 
[IlSS<7y!F®S:S^-ri2|-CJ)^. 02 Hi. ^02 0 to 

RF/Dc-7^^'oxhy y-m^^MSi^^-t^^ 

[00 0 3]m2 0RlM2 1l,Zi5K\X, USGaAs 
mL. 2{lRF-7-f ^'aXhU7-7m. 3(SDCV^ 
70Xh»j77m> 4{ixr7"U7i''a5f*>5. * 
tz. 5i±RFii#A:»J^<-/H. 6at>'7{iRFft^aJ:^ 
A'7h'. 8&U^9{iDCEpjDffl>''?7h\ lO&l/^lUi 
FETy'-h^SSt:'*)*. 

[0 0041 DC6t!Hlffl^'?7b'8. 9*»i5>€fft-fi'<lx*f 
O/Sytrnth^bT. RF^i^A:^J>'^•7^'5A> 
ii>A:b$it2.RFfi^i&RF(i#ai:bA-7 H6fcl.v^»S 

7 

[000 51 |l||&>''?^->'rt'C<')DCEPJllfH''"?'y HBs 
9C0fil®ttlHlSS<O|^J)SV^Ui^X7"AMA-t«§tl 

l,y;:J6. RF-7^^'axhy7rsi!fS2i:. Dcv^i? 

QXhU 7 7llSS3i:€r^^S-t«.jt5^*^t'*. 
[00061 C<0RF-7'(^'oXbU7r«5&2i:, D 
C-^'f^nXhy 7rll8S3<03<lla5^Ci3V^T. ^5t5 
ti. 02 iCS^-riot. DC-7-fi7DXh'j7T^K 
3ffl!$:xr7''J 7i^'i: t^V-^Jt. 
[00071 

mmm^tii 5 bthwm^ rnvtzis. ots:m<^ 

WrQ<n^^ ye-:?'yxco^'ft;l=«}:5Rltfi**:^#v^ 

[00081 ^cr,m\t. mm.ti^^^'^mi-thfz 

MZ^j:Wzh(r>X\ RF/DC. RF/RF-7'f^'O 

X b >; 77t8K^cMS5t'co!mt'f ye-^^yx<osi^ki3 



50 
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[00091 

[00 1 0]l:fc. ;i<r)mizmm.mUi.. frSD 

[00 1 1] ii^^. z<mmzmimmii. kted 

[0 0 1 2] tfc. ^O^B3C^I>^iS»{4^ b5EC> 
[0 0 1 33 t^w. ^cO%BHt«l>Git^{i^ 

[ 0 0 1 4 1 *fcs ^:w^^^w^^i>^s*ty&«. mfiBR 
^mieR F v>f ax h U -y uzm 
[0 0 151 trz. ^cD^mizmBMWt^ii^ ffiiSx 

[00 1 61 ZCOmnmh^^i^ tiiSX 
'yz^mcomm^^MiDC?^ «yr 

[00 1 71l:/c. ;i<Dm^i^hBMmii. frlEx 

[0 0 1 81 z<r)miz.^tBMmii> tuiex 
r7''j >yi;gB^oi^fli*H5EDc-7'f ^oxhu -yr 

[0 0 1 91 :i<D^mi>zi^&B^^ii^ ifS'^ 
^'nx h 'J 7 7m«0xr7''J -y i^'SP^Ia^t-^ 

[00 201 ^fc. zff)wmzmimmii. Miex 

iexT:/'J >y i;gi5^<o^i|@S:BaEDCv^ :?a;^ h U 

[002 1] CcO%H3Wil>^^{±^ S^ffl 
ta«t ^ iiJtl^ 1 o R F -7 -f ^' D ^ ^ 'J 1 11 2 
COR F -7-^ ^ ax h y 7 7*SIS8<^^IIS? ttJ V ^•c , B'jie 

iSIBlWRF^'f:7aXhUy 7lft8&Sr±SI5««S'Ci>S 
XT/ 'J >y j/' 1 tiOT'J) I. ♦ 
[ 0 0 2 2 1 za)m^z^^^^ii^ wfES^ 
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[002 31 iifc. nmmm^mmii. -ssism 

l(?)RF-7>f :7oX h U >y7m^^llB8fe?:15iESS2<7) 
R F V-f ^' nx b U >y 7TK»S<0iRIS® i ^m<Ltzi> 
<r>X'hh, 

[0 0241 tfc. :Lffim\z%hBmmii. liriam 

iat/^^20RF-7^^nxby •/rm^1^^<^^ 

SS<i^HuSa^l&t^^2C0RF^^ ^'OXMi <y7m 

[002 51 ^'^.K. ^(nm,\>z^t&smt. mfia 

[00261 

<0|USC0J^SilWRF/DC-7-f ^'axhU «yr^SS^ 

m.<r>m 1 &i^(«*w^oxr r u >y i-'gp^wiiHi: -e 

[0027 1 01l=fc»'^"^^ Iti^^Ttf^l OO/tmCO 
GaAs2«, 2A{±Au^*»(b^:0iS5*^'2Mm. tS 
K(@*^'7 0jumWRF'7>f^'nXM;-yr»!». 3A{4 
Au^*»^=5:'3ie)?*^2Atm. i^88ili*^wl ( = 70. 
40. 20. lOxtm) <DDC-7-^i?aXhy-yrS 

4(4S$*«4/imc;)xr7"'J -yi^'SiPT'&S. 
[ 0 0 2 8 1 =5:ii. ±fBxr;/y -y >^g|54COA$J±. D 
CV>(^'nXhU-yri^3AC0^ (±) a*^<?>RFV 
^^axhy ■yri||S§2AcOT[Stt'OSEilf$>2>. i 
A:. Xh'J •y7mi4TEMjg$:fEill$-<tl>>li:**'C^ 
sitcWUT, ^m^f ^'OXhU-yTtlKJ^fT^riSJ 

HnrV— fMlSS (GCPW : Grounde 
d Co-Planar Waveguide) ^iZ^-fH^^Xhh. Tffll 

[00291 laU^-riotC. RF-7-f i7aXh'J>y 
7m2Aill:XT7'U-yvi:-ri.^tl-<}:'5. RF/ 
D C ^ ax h y >y 7llSS2«lia5W^'f ^tf-:?^ 
yxco^fti&S/bfc't S <^ ^ iM^tt . 
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[0030] S2&1^3K:*JV^T , ^tl^tl(0 ( a ) 
ii^^(7)mm, ( b ) <±-?-iOj|ffi^r/l'«:*L., 1 2 

[003 1] 04*^fei27i-cictiv^'c, awiiiaaas 
(GHZ) . ij^tiRF^^coaiaa* (s>'^9^- 

:?:|S2il) (dBlO : 10 1 ogio (mag (S 
21) ) ) 

[0 0 3 2] RF/DC-7^^'nXhy -ymSf^lISS 

y) ^m*04~ia7{c5^-r. ::<ollM<7)J^l! 1(0^5 lo 

i^S aU— 3 ytcov^Tfi. 03 ( a ) 

'[00 3 3] a4~07<^^^^7K:«i:. RF-^^^rtX 

RF^^:7nxM)-y7taiS2 2rTa5iaS&t L 

<?5RFv-f^'a;!.MJ>y7lil8&2{i. Jil&ft*<130^ 
m. ^f8li*<7 0;um<35:^OH«WT'$>^. ^J^, B& 
iijRIj^tT-a-y hSilTV^S i)«0(±, iMl8S^**l 3 Oxx 

[0034] 04{i. RFV'f^'OXMJ'y7lgS82A 
<7^l»1§3&*7 0/tm, DC'7^^'OXMI-y7lKB&3A 
<?:«K»®w 1 m 0 jum<0«-^iORF(i#c7)ii3a«*Sr 
^•r. 05{±. RF-7-f^'DXbU-yrgy»2A 

<)<70/xm, DC-7>f^'n;<.hU yria8&3A 30 
|wl*«4 0/xm<?3«-^S:^-f. *3t. @6tt. 
R FV-f ^' o;^ b U >y naS5 2 AWiaSS*!*' 7 0 M 
D C-^'f ^ n;?. MJ -y 7^ 3 AcOflKSw 1 *52 0 ^ 

•yr«[»2A«iS88<@**7 0xtni. DC^-f^nXhU 
•y rUffi 3 A WlSSS^iw 1 *n 0 m<7)^5:^-r . ^S: 
ij, RFv-f ^nXhU 7^882 Aai/DC-7-f ^'n 

h 'J •/ 7m3 AOm^ii 1 3 0 >u m(0%^X'S) 
t. 

[0 0 3 5] ^tl'i>^O0J;'), t^'ORF^'f ^OXh 40 
U>yr«2A>'Ta5ia8&t=5rl.^ (OEP) iOt. - 

[0 0 3 6] RF'7^9uXY^)-;nm<^W&'i >'t 

-^^yxtiTIBiO^H-i^f^^^*. ^^^^^ 
[0037] Zo=/ (L/C) • • • ^1 50 



[0038] ^Oj>I.RFV>f ^nXhU -yTlSKO 
JtlStt. 3tlm•v-'^"£^:J'>'XC*^'::'c^<=5:l•^t«). 

[00391 mxhnii 0 i,z, :La)^ffm& i iitif 
RF/DC^'f ^n;^ h y •yTl^lS^SIISP-COimt'f >- 

[0040] ^(mM2 . c:co^B3<o^<ojg® 2 
oi^-C08*-^>01 0^-CS:#agt=5r**^>il4BB-ri.. 0 

io{±, ^oiij||c7>}gsi2io«a*»lW<^l+^*"t;'ifc 
RFffi^<ojijaaite2r*-r0-c'S>s. 

[0 04 1] 08t*J^^-C, IttGaAsHR. 2B« 
RF7>f :7nxbU>y7llg&. 3A{4DC^^^axh 
U-y^-^iS, 4(4xTy'J-yi''g|5TJ)S. ^fc. RF"? 

•y7TSfiS2 B<7)XT:^U y >''gi54<?)i»IKIi 
w2«, GaAsS1glt:«Lfc«»a5t«-<oe«MiJ:'5 

^itio^g®itPi«-ej)'). #a5<o^4i28u:7p-tt 

t5 0T'$>l.. 

[004 2] 09&l^01OCtJV^t:, 
(GHZ) , i{W{4RFfi-^<?)3lja** (S^N-^^- 

: I S21 I ) (dB20 : 20 1 ogio (mag (S 
21) ), dBlO: lOlogio (mag (S2 
1) ) ) Xthh, sttJ. RF/DC-7>f^OXM)-yr 
ilSS3Kllg5t:i-:>v^t«€?a»MW (i/S iW-i^a :^) 

[00431 09&t^ai 0f0:/77fc{4, RF-?'f:J' 
nx h'J -y mSS 2 B COxr 7" >J -y vSB4 cO^liw 2 
*<7 0/xm{7)ii-&*09)f. mk^vf2ifA0um<r)^ 
■^SrxEPT, l888i|iw2*<2 0/xm(!D%^S:*WC7'a 
yM./StO&^rf-. =0:13, 09&Uf01OJ4«H<^X 

[00441 ±iE^<^.«ii 1 X. imm.^vLmi> 

RF-7^^'n;^h'J <y7m2B(:0xr7'U>yv'a5 
40#tt^ >tr-/yxS:Ga A sS^l CScLfc^K 

mm^^ y\^-yy:^t~'^^^hyf>^z. ^(r>m. 

tfe<7)m^2<7)xr7''J •yv'SI54<7)^tew2{4. GaA 
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[00451 Z<^Xdl.Zi-i,ZtT. 09211^1 OK 

1 0 0 4 6 1 msii(mm 3 . (rmmWi<^'!M. 3 \z 

ouTSl 1*>^>I11 3^-Ci£r^t<<:*5'?>^BH-fl>. 

^)^rm-^m^^mmhh, s^>{c. 012 

[0 0 4 7] ai ItllSV^-C. lliGaAs«fit, 2C 
hV-yTiaffi. A\txr^') -nJn'Chh. =5rfc. RF 

OA h 'J V rmt 2 c «xt:^u >/ ya54 OB'jf^ 

lEHJfi^ojg® 1 i: Rai-C*) 0 . #l»<0^ft<ia 1 1 {=75 

[0 0 4 83 01 2atXEl 3{:tJV^T. aiWli)95S8ft 20 
(GHZ) . i|gai{iRFm#«ai3ifi* 
^: I S21 I ) (dB2 0 : 20 1 ogio (mag (S 
21)),clB10:101osio(mag(S2 
1) ) )-C*>§. 5:t3. RF/DC'7>f^'aXM;-/r 

mi^^^z-o\-^x<rmL^^ ( V 5 ai^-v 3 y ) 

[0 04 9] 01 2S.l^l 3<0:/57fc:li. RF'^'f 
^aXhO »/ri»»2 C<0XT7"J -y yS|{4c7)iS,$ h*s 

•C-rov ht^:i<^Sr^. ^i3, 01 2at>'0l 3{i 

[0 0 5 01 RFT^:?D;^h'J>y7TyiS&2CcOXT7' 
U-7X^4(0!^'f>'tf-:?':^Xi:^ GaAsSfitlK 

4liiSfc«^^»ilSri^-f & Xoiz.^ yli-yy^m 
[00 5 11 Ili60}^©4 . ::<7)^Bfl«o^co}^®4 K 

ov%t0i 4*>'o0i 8tx'^^mb^j:ti^(>umth. 

0i4{i, ::<7)^)i<7)ff»<oRF/RF-7-f^'oxh 

•J ^7v^msMm^yfi-tmmx'f>t, $ 0 1 5 

*^^>0 1 8 ttii , co^oj^^4 ^omM^^ff <^it 
»:^^-C-J>-3t, RFft-f«oa3Sa3'ciSr^^-t0TJ>&. 
[00 521 01 4tCi>t'>-C, UiGaAsSS. 2B 
atX2D(iRF-7-f ^0XhU>yrt&», 4{ixr:^U 
•y vie-Cfc?. . =5rt5, RF/RF-7^ ^a:xhO vrm 
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ftO. #g?Oi*H014l2^-ri:lDOT'J5&. 
[005 3101 5A»^>018*T'K:*^V^T, 

asa (GHZ) . i§9iiittRF<i-t<^auaaife (s^-«7^ 

-^^ : I Sii I ) (dB20 : 20 1 o gio (mag 
(S21)), dB10:101ogio(mag(S2 
1) ) ) RF/RF-^'f ^OXh'J yr 

tsms^iiZ'z>\.^x<^wsi^mvi ( $^ 5 * a >- ) 

[0 0 54101 5~018<7)^^97{C(i. RFV-f :7 
nx b U >y 71S8S2 BOXrrU >y >'g84<7)fff^iaM 

i|i<D3S^b!)«xr'yr*e (0l|x.{f. xr:^u«y>^'SI540« 
H«Sw4 ( = 5. 2 0Mm)1l^(>i<^mkf^WSmifi7 

xr:/'J>y vl»4(7)S8Sfrtew4 
( = 5,2 Omhi) *>/i>'5-«B?if*<7)||»f@*J3 0-*5 0 
-7 0/im/M S/zmHaSh^ClS^bUvr^a-) 

S: * giT'"rn -y b L/i t i^SrS^. =3:13, B&jl|g4^t:T 

h -yrx;i.-Si»<^jljaiM***fc-^". 

[00551 01 5Sl/016{4, RF-7^:7aXh'J 

-y 7m 2 BiOXTr U -y >^SP4 «!lilSSta*»' 5 /i m<0^ 

^(r)RFm^<^>mm^^m. 'Stfe, 01 5&t^0i 

IRXmiSii. RFV^^'nXby •y7T||8&2BOX 

ajSSilcSr^-r. =3:*$. 01 7X1/01 8{iiilli<0X^r 

K, xr7''J-y>''^4mKili**5;utmcr)«-^{i, 

V>l.. i/c, xr7'U «y^*g|54««S|ili/)«2 0xzin<7)« 

[00561 RF/RF'7^^'OXhy -yrMlSS^S^ 
t^iJV^-C, MRFV-f ^-nAM) •y7^fi&2B, 2DC?) 

[00571 IjUicoJ; die, :i(7)llJifeiO)g^4lcJ:fu 
[00581 m&(^M5 . z<r>m^M(0^(r)mWi5i,z 

OV%-C01 9S:#ggt^*«'biKBfl-ri.. 01 9J4, 
I^WjgfBSWRF/DC, RF/RF-^^^nXhU 
-y TmicHSIiSrS^-rff^H'CJ) s . 
[0 0591 01 9tIfcV^-C. KiGaAs^, 2A 
iiRF-^^f^uXhV yrm. 3B(±DCV>f i'nx 
h'J-yrUB, 2E{4RF7'f^oXh'J y7m. 4 
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[0060] c<7)^^Hi5ii, ^grc«-ri.« 

[006 1] 

frlSD C^-f ^nx h 'J -yT-m^TSPM^i: miS 
R F ox h U •/ 7m^±SI5MtffiTJ)l. XT U 

[0 0 6 2] ^iO^BflC^&^Sf&tt^ W-tiJi 

[ 0 0 6 3 ] z.<r>mvi^i>^^^^ ^^^^ 
[ 0 0 6 4 ] z(om^^t&&mAi. i^xtm 

[0 0 6 5] t/i. ^^-^ 
itg^ffERF-r-f iJ'axh U -yTW^M^te^O^^^W 

J: |,RS«a^<^-rS - ^^^^"^ 
I). 

[00 6 6] tA:, i<^%0St:^l.gi^^{±> J-^-tatt 
BBUci:J3*). fTERFV^i'oXh'J /T^BIKOxT 
.yi^lWi-OiSJSIiSrBUieRFV'f ^ PX m> -yr^ 

[0 0 6 7] ::<0%Bflt-<*S^I5fiS^i' J^Lt^ 

BBUckfcO. fifexr7''j yi/'^^^o^ifisiaSrffiaD 

[0 0 6 8] iA:, Z<r)mi^^^^^^i^ ^-^-^ 



[ 0 0 6 9 ] t^. ClcOlfeBBJCffiS^I^S&ti. gJi^ 

C-y-f ^ox b U -yrillffi<OiglK«@'0*!j¥^l=U^c<0 
^c^'CiOilflt'f ytf-:J^yxiO^€l:J:*E*HS 
;i k -6 k 3 3»*Sr^-rS . 

[0070]*^, zmpmi^hmmii. iu±si 

c-y-f ^'QX h U -yriMlffiiOi8K«@o^l^WTt:tA:<o 
^gMSS'Ctolftt'f ye-^yxcogg^bCiSKSta 

[007 1 ] icoUHBtw^SiEiMMlSSti. i^XtU 

BBUfckiso. BiiieRFv^f ^axh'j'/riafficoxr 
T'u -y i^mmm^ y t-^yxsg«igjsr^tt/i«o 

[007 21 zff)mmi>^mmii. iAiM 

yx^SS^Iftft. frtexryj >yi^'gii^<o^8SteSrH.j 
gDC-e-f ^ox h U >yTglffi«^iglKek$-|SlttiL:fe 
COT. ^^■c<0!tttt'f:^t;-;J<yx<^^bt:i:SRIt 

[0 07 3] ^1^. i(^BBlc<^l.{£j|«8t»8ii. IJUJI 

XhU»/r«l»kll2<7)RF^'f ^'OXbU >y7tlS»<0 
2<^tCi5U-C. Bina^2cDRF^^^'oXb'J>y7^ 

mrm^t ffiEU 1 <oR F -7^ ox h y «y r 
iii»$r±a5Miifi'CJ>i.xry'; J^'k L:tc^-e. ^susf 

y t-/yx<7)3g^l:t^ J: 

[0 074] t/S. icO?|BBC«-&<2j3l»8ft»i^ l-Xtii 

^t^:k*50, HiifeillWRFv^7nxhU-yniif& 
<7)tilS®kmi£IS2<oRF-7^ 7oxb 'J ^rmicnm. 

[0075]*^^. ^cr>WRizm^fSm^ii^ i^XLM 
BBt^kiJO, BolB^l^oRFV^^^oxhU^ynaK 
Wil»iI@^mieil2WRF-7'( ox h U -y TiaSS^O^ 
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